
very naturally opposed to operation on such a discour-
aging report as we were forced to give them, and to
the patient the subject was never broached.

The autopsy certainly established the uselessness of
operative interference, as the removal of the tumor
would have involved practically the removal of a very

Fio. I. ShowiDg seat of tumor.

considerable portion of the temporo-sphenoidal lobe,
as will appear from the accompanying cut. If at-
tempted, the operation would probably have resulted
in an extensive brain hernia, with its attending incon-
veniences and discomforts, thereby increasing rather
than diminishing the patient's distress.

Fig. II. Diagram showing order of involvement of leg, arm, anil
face librea by lesiona of the temporo-sphenoidal lobe (Maoewen).

The most interesting point in connection with cere-
bral localization is that of the order in which the limbs
were affected, a point upon which Macewen lays much
stress. In case the lesion extends along the surface
of the brain from the temporal lobe, involving succes-
sively the Rolandic areas from below upwards, the
paralysis begins with the face, and the arm and leg
become successively involved. If, on the other band,
the process extends inward and encroaches upon the
internal capsule, this order is reversed, because the

Bbres from the leg and arm centres cross before readi-
ng the internal capsule.

A glance at the diagram used by Macewen a (Fig.
tl) will make this point clear. A practical applica-
;ion of this knowledge bears on the question of opera-
live interference. In case we have to do with an ab-
icess, paralysis commencing with the leg tends to show
;hat the lesion is very deeply seated, though it is true
:hat abscesses sometimes cause symptoms by indirect
pressure, as shown by the improvement after evacua-
tion of their contents. In the case of tumors, the involve-
ment of more or less remote regions by pressure is
juite characteristic, as evidenced by the case here
reported, in which the order of paralysis indicated
pressure upon the internal capsule, although the post-
mortem examination showed that the tumor had not
itself invaded that region. Nor had the tumor directly
invaded the optic tract, though the marked hemianop-
äia showed pressure upon that tract, posteriorly to the
optic commissure.

This unique case, while offering an excellent illus-
tration of the present status of cerebral localization,
only emphasizes the difficulty of determining the exact
nature of hidden lesions.

1 Macewen : Diseases of Brain and Spinal Cord, p. 152,

RUPTURES OF THE VISCERA AND THEIR CON-
NECTION WITH SURGICAL SHOCK.1

BY EDWIN WELLES DWIGHT, M.D.,
Surgeon to Out-patients, Boston City Hospital; Assistant in Legal

Medicine and Clinical Surgery, Harvard Medical School.

After accidents of a certain degree of severity,
the following group of symptoms is usually found ;
and when there is no external or known condition to
account for them they are taken together and called
" shock." These symptoms are lowered temperature,
rapid pulse, sighing respiration, restlessness, and cold
moist skin ; and it is to this group of symptoms rather
than to any lesion that the term " shock " is applied.
The same symptoms are found with hemorrhage ; and
it is only when the question of hemorrhage has been
eliminated that this term is used.

Shock is being constantly presented to the surgeon
in all stages of severity up to the most profound col-
lapse ; but it is only in its more severe forms that it is
apt to be seriously considered as an obstacle to the
radical treatment of the more definite lesion for which
treatment is requested. While there are cases in
which even the autopsy fails, as yet, to demonstrate
the actual lesion which caused death, they are very
rare ; and there can be little doubt that in the future,
with increased accuracy in diagnosis, the word
" shock " will, as has already been the case with those
equally indefinite terms " idiopathic peritonitis,"
"scrofula" and "inflammation of the bowels," be
superseded by diagnoses more in accord with scienti-
fic accuracy, and which will give some idea of the
lesions underlying this group of symptoms. It is es-

pecially true after severe accidents that the autopsy
almost invariably develops some condition which is
sufficient in itself to account for the death, and that
after an autopsy it is rarely, if ever, necessary to use

vague terms to account for it.
1 Read before the Boston Society for Medical Improvement, March

22, 1897.
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In a " Report of One Hundred and Sixty-nine
Autopsies in which a Fracture of the Skull was

Fouud," published in 1894, I found but two in which
there was not found some lesion which would readily
account for the death ; and the statement was made
that, " In railroad and electric-car accidents, where
shock is most often given as the direct cause of death,
all the autopsies showed lesions in themselves suffi-
cient to account for it. In ten of these cases there
were 'multiple injuries' found, which had not been
suspected during life, but which were the direct
cause of the condition which had been considered as
shock, as well as the cause of the patient's death."

Not only is this true of railroad injuries, but of all
other deaths from external violence ; and if it be
true of shock in its more severe forms, is it not rea-
sonable to suppose that the milder grades are caused
by similar conditions, but of less severity ?

My presence, through the courtesy of Dr. F. W.
Draper, at a rather large number of medico-legalautopsies, as well as at those made in the ordinarywork of the hospital, has led me to believe that not
only are ruptures of the viscera more common than
is generally supposed, but that these ruptures vary
within wide limits in their severity ; and that it is at
least possible that in many of the cases of so-called
" shock," the symptoms are due, not to any indefinite
jarring of the nervous system, but to hemorrhagefrom ruptured organs. That these ruptures do occur
in all of the viscera, in all grades of severity, and
after a variety of common accidents, I believe the
cases reported with this paper show ; as they also do
that in autopsies where ruptures of the viscera are
found, death occurs, not from " shock," but from
some more definite cause, usually hemorrhage or

peritonitis.
Injuries to the abdomen in which no exact diagnosisis made clinically are of very common occurrence in

our hospital wards ; they occur after a great varietyof accidents, but most commonly from assaults or falls
of various kinds. Bryant, in his " Practice of Sur-
gery," speaks of 71 cases of " abdominal injuries "

which were admitted to Guy's Hospital in eight con-
secutive years, and says : " In 44, beyond a passingcollapse, no serious or definite symptoms resulted, ten-
derness over the injured part from the contusion beingthe most marked ; but no evidence of internal mis-
chief showed itself ; rest in bed for a few days was
the chief treatment, and convalescence rapidly was
established. . . In 10 cases peritonitis followed, with
nausea and some vomiting ; in seven of these it did
not attain a dangerous degree of severity ; in three it
was severe; and one died. la 17 cases, or about one-
fourth, rupture of the viscera took place."

From the records of the Boston City Hospital I
find that during the past fifteen years there have been
79 cases of abdominal injuries, more or less localized,
admitted, in which the diagnosis of rupture has not
been made, and in which no definite lesion was found to
account for the symptoms which were present. These
cases are catalogued under two heads, " Contusions of
the Abdomen" and "Traumatic Peritonitis"; of
these, 16 died. In 68 the character of the accidents
was such as commonly results in rupture, that is, they
were falls from a considerable height, run over by
wagons of various kinds, or assaults in which the vic-
tim received a number of blows or kicks. " Shock "

was present t9 a noticeable degree in 49. Rup-

ture of the viscera was seriously considered in 14, but
the diagnosis was not made. Tenderness on deep
pressure, persisting for from four to sixteen days was
noted in 39, and persistent vomiting existed in the
same number. In none of these cases was an autopsymade ; and it will be noticed that in quite a large
percentage, not only was the accident such as fre-
quently causes rupture of the viscera, but the symp-
toms which are usually found in such conditions were

present. Still another class of cases in which the
diagnosis is indefinite, and when applied to the seri-
ously injured usually means that the apparent injuries
do not adequately account for the symptoms which
are present, are those which are grouped under the
head of " Multiple Injuries." During the same fifteen
years there have been 81 cases of serious " multiple
injuries," exclusive of those in which the skull has
been known to be fractured, 36 of which died within
three days. No autopsy was made in these cases,
and " shock " was pronounced in every one.

The amount of " shock " present after accidents de-
pends upon two factors, the character of the violence,
and the resistance of the individual ; being most
marked after those injuries which are most apt to
result in ruptures of the viscera, and in those persons
whose resistance, through age or disease, is lowered.

In order to show the conditions which cause death
in ordinary accident cases I have chosen three very
common results of ordinary accidents : fractures of
the ribs, which usually result from crushing force,
severe falls or assaults, and in which " shock " is fre-
quently noticed ; fracture of the femur, commonly
occurring iu elderly people from falls of moderate
severity, and with which " shock " is not infrequently
associated ; and simple fractures of both bones of the
leg, which are commonly the result of direct violence
or falls on the street. The cases taken were admitted
to the Boston City Hospital during the fifteen years
from January, 1882, to January, 1897.

Of fracture of the ribs 511 cases were admitted,
with 40 deaths ; 29 dying within three days. There
were nine autopsies ; three died from pneumonia, three
from hemorrhage from ruptureB of the lungs, and
three from ruptures of the liver and spleen.

There were 885 fractures of the femur, with 102
deaths ; of the 23 who died within three days there
were three autopsies: one from the general arterio-
sclerosis, with plugging of the coronary artery ; one
from the same disease with a weak heart and edema
of the lungs ; and one from rupture of the kidney.
There were 79 who died after three days with 15
autopsies, which resulted as follows : pneumonia, four ;
delirium tremens, with passive congestion and edema
of the lungs, three; arteriosclerosis with weak heart
and edema of the luugä, six ; organic disease of the
heart, one; pulmonary embolus from thrombosis of
the femoral vein, one.

Of fracture of both bones of the leg there were
975, with 18 deaths. Four died within three days, with
one autopsy, in which death was due to rupture of the
lung ; the three in which no autopsy was made were

clinically complicated by "burns," " fracture of the
spine" and "injury to the abdomen" respectively.
On those who died after three days there were six
autopsies : delirium tremens, with edema of the lungs,
three ; pneumonia, two ; and multiple fat etnboli, one.

The autopsies on these cases show that in the fract-
ures of the ribs where the violence is of the character
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which might be expected to produce such conditions,
death was due in two-thirds of the cases to ruptures of
the viscera; and in the other third it is fair to assume
that the exciting cause of the pneumonia was injury
to the lung. In fractures of the femur, where the
resistance is commonly lowered by age or habits, death
was the result of those conditions in every case but
two, in one of which it followed rupture of the kid-
ney, and in the other pulmonary embolus ; while in
fractures of both bones of the leg where the conditions
are more variable, there was one of rupture of the
lung, five from intercurrent disease, and one from fat
emboli.

Ruptures of single organs without involvement of
others appear rather rarely at the autopsy ; and when
but one organ is involved and death ensues rapidly,the only cases that I have been able to discover in
which there had not been hemorrhage enough to ac-
count for the death, or in which peritonitis or pneu-
monia was not the active agent, have been those of
ruptures of the heart and aorta.

The time elapsing between the accident and death
varies from a few minutes to several days ; and in a
few instances life may be prolonged for weeks, the
duration of life being, almost without exception, in in-
verse proportion to the amount of blood which was
lost.

The influence of nerve shock does not seem to enter
into these cases, although it is possible that in very
rare instances death may be due directly to the effect
which blows upon the abdomen have upon the sympa-
thetic nerves. The cases which have been reported iu
defence of this theory are very unsatisfactory, and
usually, like the historical one of which most authors
since Sir Astley Cooper Bpeak, are from hearsay
rather than direct evidence. The multiple character
of fractures of the organs in these cases may be ac-
counted for in various ways ; it would seem, however,
that in a number of them it was due to the character
of the injuries received, which iu the majority of cases
were of such a nature that it is fair to assume that the
blows were also multiple.

The amount of injury to the various organs varies
greatly as does the amount of hemorrhage ; and we
find all degrees from a slight contusion to complete
rupture or maceration, as we do from small ecchymoses
to the extravasation of several pints of blood. As the
injury and the amount of hemorrhage vary so widely,
and as the duration of life iu those cases which come
to autopsy depends upon these factors, it is evident
that the symptoms iu cases of less severity, depending
as they do upon the same conditions, must be at least
as variable.

The diagnosis of these conditions during life is
further hindered by the fact, which has long been re-

cognized by medical jurists, that ruptures of the viscera
are the common results of accidents which leave no

external sign. Caspar, than whom there have been
few better observers, makes this rather radical statement
in his " Hand-book of Forensic Medicine "

: " That
it is the rule iu all such cases asare followed by instant
or very sudden death, particularly in all cases of rupt-
ure of the internal organs rapidly fatal from internal
hemorrhage, for the body to exhibit no external ap-
pearance of external violence. This experience has
often enabled us to diagnose the rupture of some im-
portant organ, in the case of men falling from'a height,
or being driven over, etc., just because no sign of in-

jury was to be found externally ; and our opinion has
been proved correct in every case."

Not only are external bruises absent in many, if not
in the majority of these cases, but other symptoms
which might be expected to be present in injuries of
the various organs are frequently absent, even where
life is prolonged for days or weeks. If this be the
case with severe forms, how much more likely they
are to be absent in the lighter forms of injury.

Ruptures may take place in any part of any organ ;
and while death may occur almost instantly in some, in
others life may be prolonged, and death result from
entirely secondary causes, as peritonitis, pneumonia or

secondary hemorrhage ; and in still others the lacera-
tion may entirely heal and perfect recovery take place.

Opinion as to the relative frequency of rupture of
the various viscera varies much with different observers.
Caspar, after speaking of rupture of the liver, says,
" With the exception of rupture of the uterus during
labor and rupture of the spleeu, which when they do
occur are usually transverse, rupture of the other abdom-
iual organs is almost never observed." Bryant says that
the spleen is frequently injured, and " Such cases are

by no means always fatal," and again, " Rupture of
the kidney is an accident from which recovery is more

common than from any other viscus." Pollock, in
Holmes's "System of Surgery," says: "Perforation of
the bowel, that is, rupture of the intestinal coats the
result of external violence without any external wound,
is by far the most frequently formidable injury with
which the surgeon has to contend in practice," and
that the spleen and kidneys are "frequently ruptured
in injuries of the abdomen." Among the cases re-

ported with this paper it will be seen that, while
ruptures of the liver are the most numerous, ruptures
of the other organs are not infrequently observed.

RUPTURE OF THE LIVER.

While in the majority of cases of deep lacerations
of the liver death follows after a short interval, iu
some it is postponed for several days ; and it is probable
that in a few, even after rather deep and severe wounds,
recovery takes place. Erichseu says that he has " seen

several cases of recovery after injuries probably oc-

casioning lacerations of the liver and followed by peri-
tonitis and jauudice."

Death from ruptured liver is almost invariably due
to hemorrhage, usually primary, but at times secondary.
Bryant, Pollock aud Draper report cases of death from
secondary hemorrhage three, five and ten days after
the injury, respectively. Erichsen reports a case of
death from peritonitis following rupture of the liver.

There are a number of cases on record of death
from intercurrent disease, at the autopsy of which it
was found that the hemorrhage had ceased, and in some

that the liver wouud was in process of healing. Case
16 is one of this class.

Ruptures of the liver without involvement of the
peritoneal covering are not uncommon (Cases 3 and 8) ;
in these the amount of hemorrhage is comparatively
small, and while the destruction of tissue may be great,
the prognosis should not be very serious.

Ruptures may occur in the liver in any part of any
lobe ; they may be single or multiple ; they may in-
volve the deep tissues without rupture of the capsule ;
or they may be simple slits in the capsule.

They may, as in a case reported by Draper, com-

pletely divide the liver in two, leaving nothing but a
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" finger's breadth of liver substance and peritoneum as
a hinge posteriorly "

; or, as by Caspar, one where it
was " completely ruptured transversely, so that the
anterior portion lay loose in the abdominal cavity "

;
and another, in which " the entire edge of the right
lobe seemed as if it had been gnawed by animals."

In the most severe of these cases death occurs within
two hours, and the autopsy shows an amount of blood
in the abdominal cavity which readily accounts for the
rapidly fatal course. Minor injuries to the liver are
often found, combined with other conditions of a more
serious character (Cases 1, 4, 5, 6, 8, 16 and 17). In
Case 3 we have one in which the contused liver tissue
has a "point of escape," with resulting hemorrhage
into the abdominal cavity.

RUPTURE OF THE KIDNEYS.

While in the opinion of many pathologists rupture
of the kidney is of rare occurrence, and Caspar classes
it among those " other organs " in which " rupture is
almost never observed," the diagnosis of rupture of
the kidney is made more often clinically than that of
any other organ. This is probably due to the fact
that not only is increase in size in or about the organ
more easily demonstrated than of the liver or spleen,
but that by means of the urinary passages hemorrhage
is more apt to show itself. That ruptures of the kid-
ney occur not infrequently is the experience of every
surgeon who has much to do with traumatic surgery ;
and that a rather large proportion of them recover
under rest aud ordinal y care I think would be allowed.
Reports of those cases which come to autopsy and
operation would lead one to feel that they were even
more common than we are apt to suppose. Erichsen
says, " The absence of blood iu the urine must not be
taken as an indication that the kidney is uninjured "

;
in this connection Cases 20 and 21 are interesting.

There certainly are many cases which appear in the
hospital wards after accidents which might well result
in severe injuries to the kidneys, which present most
of the symptoms of such a rupture, and which in their
subsequent history during convalescence simulate very
closely cases of rupture, but which are classed as in-
juries or contusions of the abdomen on account of the
absence of hematuria. Ruptures may take place in
any part of the kidney, may be one or many, aud of
all grades of severity ; the symptoms which present
themselves must vary greatly with their location and
importance. Unless there is great laceration of the
tissues the peritoneum is not involved ; peritonitis
rarely follows, but lumbar abscess is not infrequent.Erichsen reports a case in which the ureter was rupt-ured together with the kidney, and calls attention to
this as one of the reasons why hematuria is absent in
certain cases.

RUPTURE OF THE SPLEEN.

The spleen is said by most authors to be one of the
most frequently injured of the abdominal organs, and
from its position and consistency one would expect
this to be the case. In the cases which I am able to
report it is much rarer than some of the others.

When the spleen is enlarged from any cause it is
much more liable to rupture than when of normal size.
As in the other organs ruptures may occur in the
spleen iu auy part ; they are usually transverse, but
uot uncommonly are more iu the nature of a crush (as
in Case 6).

Death after rupture of the spleen occurs at about
the same intervals and under the same conditions as
after rupture of the liver. One of the most common
secondary causes is said to be subdiaphragmatic abscess ;
and Pollock reports a case of death from subdiaphrag-
matic abscess and empyema following rupture of the
spleen and diaphragm, the result of accident eleven
weeks before death.

RUPTURE OF THE PANCREAS.

On account of its deeply seated position it would be
natural to suppose that the pancreas would be little
liable to injury from external violence. That its posi-
tion does not entirely protect it is shown in Cases 10
and 11, and that such injuries are not necessarily fatal
by Case 22, which was lately at the City Hospitalunder the care of Dr. H. W. Cushing.

In both Cases 10 and 11 the injury to the pancreas
was associated with more severe ones to other organs,
aud while the amount of hemorrhage from the pan-
creas is unknown in both cases, it would not appear to
be excessive, and it is fair to assume that death was
not, in either case, due to the injury to that organ.

In Dr. Cushing's case the amount of hemorrhage
must have been slight.

The character of injury to the organ varies in each
case. In Case 10 there were " many superficial rupt-
ures and lacerations "; in Case 11 it was "crushed off
one inch from its tail "

; while in Case 22 the injury,
whatever it was, evidently obstructed the outflow of
the gland.

Except as it would be modified by the relativelylimited blood-supply of the gland, there is no reason
why the first effects of pancreatic rupture should differ
from similar injuries to other organs.

(To be continued.)

THE FATIGUE OF DEAFNESS.1
BY CLARENCE J. BLAKE, M.D., BOSTON.

That impairment of the hearing power should be
an inconvenience is readily understandable ; that it
may make so large a demand upon the nervous energy
as to be a source of fatigue, needs personal experience
or observation for its full appreciation.

The investigations of Ogston and others show that
the middle ear is usually cleared of its protective
cushion of tissue with the first cry, and that the infant
is apparently sensitive to sonorous vibrations within a
few hours after birth.

The education of the brain through the organ of
hearing, therefore, begins at a very early period ; and
the habitual classification of sounds, in reference to
their cause, their indicative importance to the individ-
ual, and the location of the sound source, is earlyassured.

The establishment of a perceptive habit impliesprovision for the expenditure of nervous energy along a

given line, deviation from which necessitates a further
expenditure of energy proportionate to the degree of
deviation from what was formerly the line of least re-
sistance.

Changes in the tension of the sound-transmitting ap-
paratus of the middle ear and in its sound-transmission
incident to disease may so alter or decrease the sounds

1 Read before the Massachusetts Medical Society, June 8,1897, andrecommended for publication by the Society.
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